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âlà5ÙüXâIÜ8ÞuÛXà5Ù ±~b ßÙtâIâhú ë éŁàMâzô






dislocation of type +





































ρ+ − ρ− +
∫ 1
0
(ρ+(x, t)− ρ−(x, t)) dx+ L(t)
)
|Dρ+| on R× (0, T )
(ρ−)t =
(
ρ+ − ρ− +
∫ 1
0
(ρ+(x, t)− ρ−(x, t)) dx+ L(t)
)























































































































































































t ≥ 0 ~ 	 ~ Dρ±(x, t) ≥ 0

z&{|&}}




































































xi = i(∆x), tn = n(∆t)
ì"=YâSÝXÙMÙuéŁøfâfÞMæ²ÝkÞ
































































∀k ∈ {+,−} ßAô]ì ÷9

å)æŁâlàMâ
C∆k [v](xi, tn) = −k
(











































n ∈ {0, ..., NT }, i ∈ Z
ÝXß²×





























L2 = 2M + 2
å)ØcÞMæ






SUTBV9W'X&V9Y[Z]\G²³^a´Qc4d	g XV+eV qg W]f2ecfkBW]kBdµV+XX&W'XV9d	e	cYheVv


T ≥ 0 ³¶  "±ﬂ |  ∆x + ∆t ≤ 1 ~

























zM ‖P 0+ − P 0−‖L∞(R), maxk∈{+,−} ‖Dρ0k‖L∞(R)




































































































































































(ui)t +Hi(t, x, ui, Dui) = Gi(t, x, u) in R
N × (0, T ) ßAô]ì õ+

ãäÛXà























































r = (r1, r2) , s = (s1, s2) ∈ R2
ñŁåâÙuÝ|áÞuæ²ÝaÞ
r ≤ s Øã rk ≤ sk
ãäÛ]à
























































ρ(x, t) = P ρ(x, t) + L0x =
(
P ρ+(x, t) + L0x, P
ρ








X = (x1, x2)
ì¡=YârÜ8Û]ß²ÙuØs×KâIàÝ1ÜlàuáKÙtÞMÝXÚ3å)ØcÞMæwè3âIàuØsÛK×KØÜ×KâlãäÛXàuøÝaÞuØsÛXßñ:ß²ÝXøfâIÚáÞuæŁâ
ÜlÝXÙuânå)æŁâlàMârÞuæ²ânÞuÛXÞMÝaÚµ×KØÙtè²ÚsÝ]Ü8âløhâlßCÞjÛaãÞMæŁâGÜ8àMáKÙtÞMÝaÚ
U = (U1, U2) : R× R+ → R2
ÜlÝXßzî3âG×KâIÜlÛXøhè3Û]ÙuâI×ZØß¶Ý
ô8êTè3âlàMØÛK×ŁØsÜr×KØÙuèŁÚsÝ]Ü8âIøfâIß]Þ


























(∇U + t∇U) = 1
2
(∇u+ t∇u+A(t) + tA(t)) .
å)æŁâlàMâÞuæŁâÜlÛ:â¤SÜ8ØsâlßCÞMÙÛXã ∇u ÝaàMâ (∇u)ij = ∂ui
∂xj
, i, j ∈ {1, 2} ì
íæŁØsÙÞuÛXÞMÝXÚÙtÞuà5ÝaØsßwØÙ)×Kâ;Ü8ÛXøhè3ÛCÙtâ;×ØsßwÞMæŁârãäÛXàMø














âr×KØsÙuÚsÛKÜlÝaÞuØsÛXßÛaã¡ÞAáCè3â ± ñŁÙué²ÜMæÞMæ²ÝkÞ ~b.∇ρ± ≥ 0
ØsÙbÞuæŁân×KâlßÙtØÞgáSÛXãµ×ŁØsÙuÚÛŁÜlÝkÞMØÛ]ßSÛXã


















































































2 × (0 T ),
σ = Λ : (ε(U)− εp) Øsß R2 × (0 T ),
ε(U) = 12 (∇u+ t∇u+A(t) + tA(t))
Øsß
R
2 × (0 T ),
εp = ε0 (ρ+ − ρ−)
Øsß
R
2 × (0 T ),
(ρ±)t = ±(σ : ε0)~b.∇ρ±
Øsß
R





























2 × (0 T ),
εpij = ε
0
ij (ρ+ − ρ−)
Øß
R



































































































































































(ρ+ − ρ−) + C2
∫ 1
0





R× (0 T )
(ρ−)t = C1
(
(ρ+ − ρ−) + C2
∫ 1
0
























(2µε(U) + λtr(ε(U))Id) =
×KØsü
(2µεp + λtr(εp)Id) .
íæŁØsÙ)Øsøfè²ÚØsâIÙ)îCáYß_öŁìsô	C+








































































































(σ : ε0) = − (λ+ µ)µ
λ+ 2µ
(




(ρ+ − ρ−) + L(t)
)
å)æŁâlàMâ
L(t) = − (λ+ 2µ)
(λ+ µ)
(A12(t) +A21(t))























(ρ+)t = − (ρ+ − ρ− + a(t)) |Dρ+| on R× (0, T ),
(ρ−)t = (ρ+ − ρ− + a(t)) |Dρ−| on R× (0, T ),
ρ+(·, 0) = ρ0+ on R,









a ∈W 1,∞(R+) ñ
ß p 























































Hk(t, ρ, p) = k(ρ+ − ρ− +
a(t))|p|     |  # z&]z  zM  ~ : ~] zM{|M}}    zM{  r |&2 s u Rﬂ | 
rj − sj = max
k∈{+,−}
(rk − sk) ≥ 0
u







































































ρ0(x)− Ct ≤ ρ, v ≤ ρ0(x) + Ct. ßä÷ì Łô















































































































‖Dρk‖L∞(R×(0,T )) ≤ B0,
max
k∈{+,−}















































































T ≥ 0 µëi  z&     {

z&{
















ρi+ − ρi− + ai(t)
) |Dρik| for k ∈ {+,−}





























































































































‖a[ρ2]− a[ρ1]‖L∞(0,T ) ≤ 2 max
k∈{+,−}













∈ (L∞Loc)2 , s.t.
∣∣∣∣∣∣∣∣∣∣















































v = G(ρ) = (G+(ρ), G−(ρ))
ÝXÙbÞMæŁânéŁßŁØ:CéŁârü:ØÙMÜ8Û]ÙuØÞgáÙtÛ]ÚéKÞMØsÛXßwãÛ]à




(vk)t = −k (v+ − v− + a[ρ](t)) |Dvk| on (0, T )× R,






















‖Dvk‖L∞(R×(0,T )) ≤ B0,
max
k∈{+,−}
‖(v±)t‖L∞(R×(0,T )) ≤B0(M + ‖a‖L∞(0,T )) ≤ B0(2M + ‖L‖L∞(0,T ))
Ýaß²×






















‖v2 − v1‖L∞(R×(0,T )) = sup
{k∈{+,−}}
‖v2k − v1k‖L∞ ≤ B0T‖a[ρ2]− a[ρ1]‖L∞(0,T )
≤2B0T‖ρ1 − ρ2‖L∞(R×(0,T )) ≤
1
2
‖ρ1 − ρ2‖L∞(R×(0,T ))
ãäÛXà























































ý Ä ¾âþÉ»RÀ8¿IÅUÊß¡¿ Þ ÉnâþÉ




































































































































































zM ‖P 0+ − P 0−‖L∞(R), maxk∈{+,−} ‖Dρ0k‖L∞(R)

















































































































































































































































vni ≤ wni 
u
























































w±(xi, tn) = ρ
0










































































‖P 0+ − P 0−‖L∞(R), maxk∈{+,−} ‖Dρ0k‖L∞(R)























0 < α ≤ 1, 0 < ε ≤ 1 ÝXß²× σ > 0 ñŁåânÙuâ8Þ
Mα,εσ = sup
R×[0,T ]×ΞT×{+,−}
Ψα,εσ (x, t, xi, tn, k),
å)ØcÞMæ


















T ≤ 1 ñŁåâræ²Ý|üXârîCáﬃß_÷²ì;  









|v±(xi, tn)| ≤|v±(xi, tn)− ρ0±(xi)|+ |ρ0±(xi)|



























Ψ(x∗, t∗, x∗i , t
∗
n, k
∗) ≥ Ψ(0, 0, 0, 0, k∗) ≥ 0 ñŁåânÛXîKÞ5ÝaØsß





















Ψ(x∗, t∗, x∗i , t
∗
n, k






|x∗ − x∗i |2
2ε
≤ρk∗(x∗, t∗)− ρk∗(x∗i , t∗)− α|x∗|2 + α|x∗i |2





































Ψ(x∗, t∗, x∗i , t
∗
n, k





α|x∗|2 + α|x∗i |2 ≤ρk∗(x∗, t∗)− vk∗(x∗i , t∗n) + ρ(x∗i , 0)− ρ(x∗i , 0)



















(x, t) 7→ Ψ(x, t, x∗i , t∗n, k∗)
Ý]ÜMæŁØsâlüXâ;Ù-ØcÞ5ÙøÝkùKØsøGéŁøÝkÞÝè3Û]ØßCÞbÛaã



















Ψ(x∗, t∗, x∗i , t
∗
n, k
∗) ≥ Ψ(x∗, t∗, xi, t∗n −∆t, k∗)
ìyíæŁØÙØsøhèŁÚsØâ;Ù
vk∗(·, t∗n −∆t) ≥ ϕ(·, t∗n −∆t) + vk∗(x∗i , t∗n)− ϕ(x∗i , t∗n)
ãäÛXà


















(vk∗(·, t∗n −∆t)) (x∗i )




























n)− ϕ(x∗i , t∗n −∆t)
∆t














































































+ 2αK|x∗i |+ 2αK∆x
ôI÷
å)æŁâlàMâråâræÝ;üXâré²ÙuâI×{ñKãäÛXà)ÞuæŁâÙuâIÜ8Û]ß²×wÚØsßŁâXñKÞMæŁârã_ÝXÜ8ÞÞMæ²ÝkÞ
c[ρ] ≤M + 2B0(M + ‖a‖L∞(0,T ))T ≤ K
å)ØcÞMæ










∗, t∗)− vk∗(x∗i , t∗n) = max
k∈{+,−}
(ρk(x











































PŁì öhÝaß²×wãäàuÛ]ø ß4PŁì ÷+C0
-Þuæ²ÝaÞ
Mα,εσ =Ψ(x
∗, 0, x∗i , t
∗
n, k
∗) ≤ ρ0k∗(x∗)− vk∗(x∗i , t∗n)
≤ρ0k∗(x∗)− ρ0k∗(x∗i ) +Kt∗n + µ0










∗, t∗, x∗i , 0, k
∗) ≤ ρk∗(x∗, t∗)− vk∗(x∗i , 0)
≤K (|x∗ − x∗i |+ t∗) + µ0 ≤ K(1 + σ)ε+ µ0.
í¡ÛÙuéŁø éŁèñ²åâræ²Ý|üXânÙuæŁÛ|å)ßwÞMæ²ÝkÞ
Mα,εσ ≤ K(1 + σ)ε+ µ0 ≤ Kε+ µ0
èŁàuÛkü:Øs×ŁâI×
σ∗ = K∆x+∆tε +K(α












T − 2α|xi|2 ≤Mα,εσ ≤ Kε+ µ0.
):âlß²×ŁØß






















































(ρk(xi, tn) + µ









































































































|D+x w±| ≤ B0,
sup
ΞT
|D+t w±| ≤ 2B0(2M + ‖L‖L∞(0,T ) + 4),
sup
ΞT






a∆ ∈ X1,∆T :
∣∣∣∣ sup{0,...,NT∆t} |a∆| ≤M + ‖L‖L∞ + 2
}
å)æŁâlàMâ
M = ‖P 0+ − P 0−‖L∞(R)
ìòßŁânÜlÝXßZâIÝXÙuØsÚáÜ5æŁâIÜ,ÞMæ²ÝkÞ
{(ρ)∆ | ρ ∈ UT } ⊂ U∆T
Ýaß²× {
(a)∆ :




























T ≤ T¯ ~ u  z&}ﬂ}¬z    +º    } 9  zM  z&}G 
ôﬁ
 
a∆[U∆T ] ⊂ V ∆T ,

 






















w0 ≤ v0 ìyûÙtØsß ë ÞMæŁânøhÛXßŁÛXÞuÛ]ßCáSÛaãµÞMæŁâÙuÜ5æŁâløhânáCØsâlÚ×ŁÙ















∣∣∣∣ ≤2B0|C∆,Lock [v](xi, tn)| ≤ 2B0(M + 2 + sup
{0,...,NT∆t}
|a∆|) ≤2B0(2M + ‖L‖L∞(0,T ) + 4).
):Û

















































































































































 0 ≤ T ≤ T¯ |&2
&
{









































































|G∆k (a∆2 )−G∆k (a∆1 )| ≤ KT sup
{0,...,NT∆t}















sgn(c1) − c2Esgn(c2) ≤ |c1 − c2|max(E+, E−)
áCØsâlÚ×ŁÙ
vn+12,k − vn2,k + k∆t
(








1 (tn))(D+vn2 , D
−vn2 )
≤∆t|a∆2 (tn)− a∆1 (tn)|max(E+(D+vn2 , D−vn2 ), E−(D+vn2 , D−vn2 ))
≤2B0∆t sup
{0,...,NT∆t}
|a∆1 − a∆2 |.
ÛXàMâlÛküXâlà
v˜1(xi, tn) = v1(xi, tn) + 2B0 sup
{0,...,NT∆t}







|G∆k (a∆2 )−G∆k (a∆1 )| ≤ 2B0T sup
{0,...,NT∆t}









T ≥ T¯ Ýaß²×wåbânÙuâ8ÞIñKãäÛ]à)âlüXâlàMá l ≥ 1 































































































































































l¯ ≥ 1 ÙtéÜMæZÞuæ²ÝaÞ
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